The aim of this research was to evaluate the prevalence of Sthaphylococcus spp. and S. aureus in the odontological clinic environment (air), their production of β-lactamase and antibacterial susceptibility to the major antibiotics utilized in medical particle. During 12 months of samples collect were isolated 9775 CFU by MSA medium suggesting a high amount of Staphylococcus spp. in the clinic environment which can appear through aerosols. A total of 3149 colonies (32.2%) were suggestive of pathogenic staphylococci. Gram coloration, catalase test, colony-mallow growing on chromogenic medium, and coagulase test confirmed the identity of 44 (0.45%) S. aureus isolates. Of these, 35 isolates (79.5%) showed production of β-lactamase by Cefinase TM discs and resistance to ampicillin, erythromycin (7 isolates) and tetracycline (1 isolate) suggesting the existence of multiresistant isolates. The evaluation of the oxacillin MIC by Etest ® assays showed susceptibility patterns suggesting the inexistence of the mecA gene in chromosomal DNA. These results point out to the need of a larger knowledge on the contamination means and propagation of this microorganism into the odontological clinic.
INTRODUCTION
The Staphylococcus aureus is an opportunist pathogen found in the microbiota of mucous membrane (buccal, nasal, aural) and skin human, capable to cause serious infections when penetrating in the human organism 25, 33 . Among the infectious diseases caused by those bacteria are the septicaemia, pneumonia, endocarditis, osteomyelitis, gastroenteritis and abscess 4 . In the last years, a strong correlation between isolation of S. aureus and occurrence of nosocomial infections became a constant problem to hospitals and clinical centers. In addition, the isolation and the prevalence of multi-resistant strains to antibiotics have been demonstrated in several nosocomial and clinical environments 4, 12, 29 . The odontological clinic was also considered an environment of infectious agent cross-transmission. Researches have been showing the transmissibility of S. aureus strains during dental treatments, including meticillin-resistant strains (MRSA -Methicillin-resistant Staphylococcus aureus) that occasionally can lead to contamination and infection of patients 26 . However, the progression of the colonization to infection was referred as a dependent process of the host defense mechanism and of the ability of these bacteria to overcome such mechanism. Once established an infectious process becomes essentially important the use of appropriate methods to identification of microbial strains, as well as their association to the antibacterial sensibility tests (resistotyping) in order to favor the selection of efficient drugs to the combat of such process 22 . Taking into consideration the great potential pathogenic of multi-resistant S. aureus strains and the high risks of transmissibility of that species in odontological clinic environmental, the objective of this research was to evaluate the (i) prevalence of Staphylococcus spp. and S. aureus in the odontological clinic environmental (air) for 12 months, (ii) production of β-lactamase for S. aureus isolates, and (iii) antibacterial susceptibility of this specie to the majors antibiotics utilized in medical particle, especially oxacillin. TM discs contain chromogenic cephalosporin (nitrocefin) of yellow color. In the β-lactamase presence, the ring β-lactamic undergo hydrolise originating red color discs. Thus, the interpretation of the results was made according to the manufacturer's instructions.
MATERIAL AND METHODS

Isolation and identification:
Resistotyping:
The evaluation of resistance to the antibiotics was accomplished by discs diffusion method 2 . S. aureus cultures were growing in BHI broth (Brain Heart Broth, Merck, Darmstadt, Germany) at 37 o C for two to eight hours and it was standardized to a concentration of 0.5 in the MacFarland scale (1.5 × 10 8 CFU.ml -1 ). Such cultures standardized were inoculated in plates containing MHA medium (Mueller Hinton Agar, Difco Ltd.). Afterwards, discs containing ampicillin, amoxicillin, cephalothin, clindamycin, erythromycin, oxacillin, tetracycline and vancomycin (Cecon Ltd.) were put into plates and then led to incubation at 37 o C for 24 to 48 hours. The interpretation of the inhibition halo patterns was done according to the norms established by NCCLS 18, 21 . ) were put on MHA medium and posteriorly it was led to incubation at 37 o C for 24 hours 6, 9 . The interpretation of the inhibition halo patterns was also done according to the norms established by NCCLS 21 .
Oxacillin MIC (Minimum
RESULTS
According to database of the Odontology Service from the Dental School of Piracicaba were attended, on average, 128 patients per day during the isolation of the samples. A total of 9775 colonies (average of 407 per collect) were isolated from odontological clinic environment during the isolation period by SMA plates. However, 3149 colonies (32.2%) were indicatives of pathogenic Staphylococci (mannitol fermentation), and only 44 colonies (0.45%) were identified as S. aureus by stain of Gram, growth in chromogenic medium CHROMagar Staphylococcus aureus ® , catalase test and coagulase test (Fig. 1 ). In addition, the isolation of S. aureus not showed specificity to any area of the odontological clinic, although have occurred a variable prevalence of this specie in certain areas, but timidly higher prevalence to the areas C and G (Fig. 2) .
A total of 35 S. aureus isolates (79.5%) showed production of β-lactamase by Cefinase TM discs assays and resistance to ampicillin (in accordance to the established by manufacturer), erythromycin (seven isolates -15.9%) and tetracycline (one isolate -2.3%). Nine S. aureus isolates (20.5%) were β-lactamase negative and (i) susceptible to all antibacterial (six isolates -13.7%) or (ii) only resistant to erythromycin (three isolates -6.8%) (Fig. 3) . In addition, all the isolates showed antibacterial susceptibility to amoxicillin (only two isolates showed intermediary levels), cephalothin, clindamycin, oxacillin and vancomycin ( Table 1 ). The evaluation of the minimum inhibitory concentration (MIC) of oxacillin by Etest ® assays showed susceptibility 
patterns to all the S. aureus isolates (OSSA -Oxacillin-Susceptible Staphylococcus aureus), whose maximum and minimum values were equal to 2 and 0.125 µg.mL -1 , respectively, on average 0.4 µg.mL -1 .
DISCUSSION
Staphylococcus aureus can survive during long periods in the environment and hostile conditions to its development. Consequently, this opportunist pathogen represents a great potential to community and nosocomial infections that can cause superficial (skins) or deep (bacterial endocarditis, septicemia) infections 27 . During 12 months of sample collection (a total of 24 collects) from the odontological clinic environment were isolated 9775 CFU by MSA selective medium. These results suggest a high amount of Staphylococcus spp. in the odontological clinic environment which can appear from aerosols formed during clinical procedures. MATTOS FILHO et al. 17 showed high prevalence of bacteria (cocci and bacilli) and fungi in the odontological clinic environment. According to LOGOTHETIS et al. 16 , the particles can contain microorganisms capable to cause diseases (tuberculosis, pneumonia, grippe, hepatitis, ocular and skin infections) and to stay dispersed in the air during 30 minutes after the odontological treatment. The aerial spread of microorganisms especially S. aureus was demonstrated after buccal prophylaxis 1 or radiographical 31 procedures, and during use of pens of high rotation 3 . Such results point out to need of the development of mechanisms capable to minimize the particles spread in the clinical environment, as well as to impede the permanence of contaminant microorganisms, as also suggested by other researchers along the years 24, 32 . Some necessary mechanisms to the maximum reduction of the cross-contamination inside odontological environment have been suggested such as (i) preventive measures of protection against the aspersions coming from system of high rotation (use of masks and protecting special glasses), (ii) rigorous anamnesis (when there are suspicions of infect-contagious diseases), (iii) ventilation systems in clinics (air conditioned with renewal device of air that promotes the dispersion of suspended particles), (iv) simple furniture (easy disinfection of precipitate particles).
A total of 3149 colonies (32.2%) isolated was suggestive of pathogenic staphylococci by their fermentation of mannitol in selective MSA medium 10 . Used since 1945, the selective Mannitol Salt Phenolred Agar (MSA) medium allows accomplishing a screening or selection of S. aureus from samples potentially contaminated 11, 14 . Their high concentration of salt (NaCl 7.5g% w/v) tends to inhibit the growth of many microorganisms, however it has great importance to microorganisms of the staphylococci group 13 . In addition, the selectivity of MSA medium has been increased by antimicrobial addition. Some studies used the MSA medium to the selection of oxacillin-resistant S. aureus. VAN ENK & THOMPSON 30 demonstrated the growth of five (16.7%) bacterial species and only one (20%) fungi species by MSA medium added of oxacillin (6 mg.L -1 ) and polymixin B (10 mg.L -1 ). These researchers also demonstrated the growth of 936 specimens isolated from microbiota of the respiratory tract by OMSA (Oxacillin Mannitol Salt Agar) medium. A total of 105 specimens (11.2%) fermented the mannitol (1 -0.1% gram-negative bacillus, 1 -0.1% yeast, and 103 -11% staphylococci). Of these, 29 (3.1%) were identified as S. aureus and 74 (7.9%) were identified as coagulase-negative staphylococci. However, other complemental methods have been used to identify S. aureus once some microbial species and coagulasenegative staphylococci were capable to accomplish the fermentation by MSA medium. Such methods comprise the coagulase test based on clumping factor (commercial kits), coagulase test (gold standard) and growing in chromogenic medium (CHROMagar Staphylococcus aureus ® ) 15, 18, 19 . The colonies (3149 -32.2%) that fermented by MSA medium and presented gram-positive coloration and catalase-positive characteristics were inoculated on chromogenic medium CHROMagar Staphylococcus aureus®. Such chromogenic medium have high specificity and sensibility in detecting of S. aureus, whose colonies show mallow color differently of other Staphylococcus spp. colonies that can exhibit white, beige, green or blue color 11, 19 . Some researchers have been demonstrating a sensibility of 95-98.5% from chromogenic medium CHROMagar Staphylococcus aureus ® during evaluation of clinical isolates against a sensibility of 82-92% from conventional methods 7, 11 . However, the confirmation of the identity of S. aureus becomes indispensable by coagulase test 15 . This test allowed confirming the identity of 44 (0.45%) S. aureus isolates from odontological clinic environment during the isolation.
The enzymes β-lactamases produced by some bacteria act in the hydrolysis of the ring β-lactamic of the penicillin which is transformed in acid neutralizing its bactericidal effect. The production test of β-lactamases commercially available by Cefinase TM discs (Becton Dickinson & Company, USA) quickly provide data on resistance of S. aureus and other microorganisms 8 to the antibiotics β-lactamic (penicillin G, ampicillin, amoxacillin), as well as susceptibility to penicillin β-lactamase-resistant (methicillin and oxacillin) and cephalosporin (cephalotin). A total of 35 S. aureus isolates (79.5%) showed production of β-lactamase and resistance to ampicillin, erythromycin (seven isolates -15.9%) and tetracycline (one isolate -2.3%), suggesting the existence of multiresistant isolates. Nine S. aureus isolates (20.5%) were β-lactamase negative and (i) susceptible to all antibacterial (six isolates -13.7%) or (ii) only resistant to erythromycin (three isolates -6.8%). ZYGMUNT et al. 34 showed that β-lactamases type-A and type-O produced by Staphylococci have high neutralization activities of the nitrocefin, cefazolin and cephapirin, being the type-O less efficient in the hydrolysis of the penicillin G. Recently some researchers have been demonstrating that most of the S. aureus isolates (about 90% of the isolates) coming from several infectious sources (nosocomial infections and other anatomical sites) were resistant to penicillin 5, 28 . NA'WAS et al. 20 demonstrated the existence of infectious nasal S. aureus resistant only to penicillin G and ampicillin. In association to our finding, these facts suggest the substitution of the penicillin for alternative antibiotics in cases of odontological infections caused by S. aureus, however resistotyping assays (antibiogram) should be accomplished in isolates of this bacterial specie coming from several clinical sources in order to administer a specific and efficient treatment to patients. In addition, all the isolates showed antibacterial susceptibility to amoxicillin (only two isolates showed intermediary levels), cephalothin, clindamycin, oxacillin and vancomycin. The evaluation of the minimum inhibitory concentration (MIC) of oxacillin showed susceptibility patterns to all the S. aureus isolates (OSSA isolates -Oxacillin-Susceptible Staphylococcus aureus), whose maximum and minimum values were equal to 2 and 0.125 µg.mL -1 , respectively, on average 0.4 µg.mL -1 . According to the phenotypic interpretation criterion by Etest ® assays such results suggest the inexistence of the mecA gene in chromosomal DNA of S. aureus isolated from odontological clinic environment. This gene codifies a protein (PPB2a) that confers resistance to synthetical penicillin (i.e., methicillin and oxacillin) 23 .
Due to medical importance of the pathogen S. aureus, the available data in the literature until the moment including our observations point out to the need of a larger knowledge on the contamination means and propagation of this microorganism into the odontological clinic.
RESUMO
Staphylococcus aureus resistente à ampicilina em ambiente de Clínica Odontológica
Foi avaliada a prevalência de Staphylococcus spp. e S. aureus no ambiente clínico odontológico, a produção de β-lactamase e a susceptibilidade antibacteriana aos principais antibióticos utilizados na prática clínica. Durante 12 meses de coleta de amostras foram isolados 9775 UFC no meio de cultura AMS, demonstrando uma elevada quantidade de Staphylococcus spp. no ambiente clínico, provavelmente em decorrência da propagação de aerossóis. Um total de 3149 colônias (32,2%) foi sugestivo de estafilococos patogênicos. Coloração de Gram, teste de catalase, crescimento de colônias-malva sobre meio cromogênico e teste de coagulase confirmaram a identidade de 44 (0,45%) isolados de S. aureus. Destes, 35 isolados (79,5%) mostraram produção de β-lactamase através de discos de Cefinase TM e resistência a ampicilina, eritromicina (7 isolados) e tetraciclina (1 isolado), sugerindo a existência de isolados multirresistentes. A avaliação do MIC de oxacilina através dos ensaios de Etest ® mostrou padrões de susceptibilidade o que sugere a inexistência do gene mecA gene no DNA cromossômico. Estes resultados apontam para a necessidade de um maior conhecimento sobre os meios de contaminação e propagação deste microrganismo dentro da clínica odontológica.
